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[HiRiRi] fit. ifOtt^WrfrrtfciiBMiL-rrtllrt 

tw^yt- Lxmnmzmm^mt ^tzumnmrn mm 
mimmmmmamt sxfrtnmizmi^ti. mm<v 

fUSCrttftjEg 10m/secK±10 0m/sec£l 10 
T, ttttiMO . 0 0 0 5 c c (ml) /is a -y hJ^Lh 
0. Olcc (ml)/y 3 7 hiaTOf^M&Mlf^Sr 
4fflB«*&-rS^4ME«fll&ffii^i t £#Mk^ft3£?t 

[00 0 1 ] 

-f ft« 20 
[00 02] 

[0003]^/^x b^otf!ftilB<±. 0 . 

ftT Ram § ft i> coTfo h o 

[0004]^ jpx.ryf^comm mwi±, mw?, 30 
x>y\ mm. &msm, xyy : J^m/jX)V^ 

fcPSESflfcWt i&ffi (0. 01-0. 03cc (m 

1 ) ) zmmgwzatftL. m^iz£K>sx>i-txM 
v\ n%fomz\inttxmiiiz-£$>i><7)x*fo$>. 
[ooo5]yi7 h^crymmmmn. ^.muzm^ 

tzj X)Vfrt>mmm* mmxm^mzm^xm^^ 

[00 06] 40 

mmz&^^xim^frcvwimfrfoi* x-jfos.x 
httcommmwiz^xa, mmmco sx h^m* 
izmm-t h t^mkmmmtt& 31 # m z\-t t mz . m 
^ftmzimzixz.mmmcom^m&z^z, . 

[00 07] ^--f ;Pxr^Of4ifggto^Tii, m 

p^f^a^ft£#^\ -swra (sats-i 6^ 

ttt— ^4 (il^O. Olcc (ml)— 0. 

0 3 c c (mi) ) <nmmm^^r^m^zm^h. 50 
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w%nu<nm$mm±mi l zmL~t&« mzm 
mmHm^tit-mm . m^mizmmm^ < Aft 

t ft . ic^i; d 2r3i£#*± t ft t , 0! i if ItfMSfS^T- 

SDX«JK^S*^^-5-^ft-h^±S^ft„ £ 
£ , ±f B<0 ^ /l- 5 x b ;?j :?M ;lx T^cDiKif m 

mx*i±. mzmmimimmzk Lxsm^r^mm-t 

ft/^MWi^/t^'*#<&ft, 

ftS^OM (x7*-r» OiJ#^^<*D, d. 
■ N^'2 0 077 ( d m (i$jlS<7)t°-y^-H@ (mm) , N 

awgcoMimm ( r Pm ) > ellti±. fiif^^wg 

[0008] >y h^c7)}r4if^M(:o^T(±. ±15 

*-ir^#^M^S(c^rft 3 . ttSCfftl&S^ft^ 
M##< , < ^ 0 , ±tt^lg»§-itft^ 

a6^-^(i^5rfe^^fc^ft 0 mm. 

[0009] ±IBo*WA^. S^i^ifljfifi^ttS^ 

gptn®t°yx4-°.y h mzmfe-t&mmz ooo-n 

0 7 1 i^mmcDmmmm&mmztix^&» l& 

yt^^ffi^t-ft ^w. mmcom^tt^ixizmmmco 
fmm&mmz Lxm^-tt fr&mm t^x\^tz. 
[ooio] *mite±imsii l zm?>-x%:ztiKi><7> 
x\ wmcom^iznLxmmmcommm^imizK^m 
mz i ^comfMmfr^MLxftmmifex'Z 

[0011] 

^ftwizm i> tmm i tmcr>±m^mmmmn , n 
)\*7Vy?h . mtm^zwm^m^i, yx/i-t , 

mmmmmt yxjvb^zm.nhtt. m^m^z 

tttb5«Sl Om/s e clXtl 00m/s e clilT. tt 
ftfiO. 0 0 0 5 c c (ml) />-a -y ftLhO . 0 1 

c c (mi)/y 3 7 h£iTnwm&m$m*mm& 

[0012] ico±(t^^«t , ^EflSffi 
0. «i*OWSCMLTD±tiiaJSl 0m/s e cVl 
±1 OOm/s e clilT. D±tbM0 . 0 0 0 5 c c (m 

1 ) /Is a >y M-XhO . Olcc ( m 1 ) /y a >y hiy. 

T^m^fm m^sEmK^^ Lrttmm&?& - 1 
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itftffl ^ISit #T flSh;^ * 
[00l3]Jfc. WfE^iHSWfi, #fi»fc*SU* 

7"* IIMBS-I*-*^-:? i; £fi;tT«fi!c£ix& . 
[0014] ± O^ttWfcli, Mie^K^^^>^'fc{i 10 

'fra^ meffii ^^?Lfiaot° •>/ f-Rits (pcd) 

L LT^&. 

[0 0 15] ^o^fcittif. n-^-y^r^HIK 

-r & i l 1 j; o , iffl/^^y^eo^t^wfcjBfit mm 
mut u-?-) s^rcomz =t o jn^iia l . II « com 

[0016] Mie^-IE^^x>^'ii, il^fiSrffi 20 

[0017] iWflbfititLHf , -fri^w^wo^L 

sub t mmm&ufimztvfc 1 s 1 , 5 ynwrifij 
cools] s&fc, luie^ia^^^v^Ji. »m 

LXfflbJjfiifrt, n— v^rfcRtt tfutaiteSBI 30 
i a t;»^tt^?L^ia(t £>tiT i^«iUt 

[0019] £*>«j£fcJ:*U*, IftMSriftFfc** LT*W> 

[0020] -?-lt. zmwrnt. mimzmt^m 
^^yyizmmsmzmmLmmmmmmmiizm^ 

jiymznm-t&^tft , wan/*? hzmmsmz 

[00 2 1 ] ZCOffi&UzkiUi^ X~>X h-^TU y^'t 
=t 9HH6ffli*n;&«& Loo, A^coWttffifiitr^J: 0 

i J>7commmmLi,zmmt l zm%mt>mi®zih&. 

[00 22] 50 
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commm^mm.^-tmx\ m 2 i±m 1 o±w^ato 

[0023] *HSm«^±f*^flif^ lOOIli 
5£@*K£j#^68BR<9«gl 0a, 10b, 10c, 
lOdt, #if 10a, 10b, 10c, 10d^ 

ft-winftitfrsttai-r* /x/n2a, 12b, 12 

c , 1 2 d £^i,±ttiiH 1 4 1 , 

r (mmmmam) 1 6^M*3&£^»'i^£±ifi 

«&tf>WS 10a, 10b, 10c, 10d izm MZtl 

tzmm 1 s tzimrt %mmm 2 0 & 

^«g?Mii#§l« 22fc, #«g 10a, 10b, 

loc, 10 dizm&zti&mmmcDimz/ 3 mihr 

[0024] £#ffi»«flT@^^^H2 2*»£tt 
ft £lxl> finite, #*E»»2 0tSM§tLTV^E 
f 18^1^ 7X;l/12a, 12b, 12c, 12d 
^^±*ill4rtf7)ilf 1 0 a, 10b, 10c, 1 
OdfcgjaKO. 0 00 5 — 0. 0 1 cc (ml)/ 

fcUtll aStOWSl 0 a, 10b, 10c, lOd 

K*t lt -^^ *timtm*mk+& . ^mimm* 

[002 5] d^±ffi^S 1 4tfDft*W=3^-«i: LT, 
SI 2 (;-fK«&I««ffl^±!tt$§B£ ^ Ltz . 
«14i±, tt5fc, £Ott5*B«gftfc:£#*-4»R 
ffl ( H*:MT(i^lt4 flor y^F jl ) «¥ftS l 

0a, 10b, 10c, lOdt, ^-tt^c^HlteSd 
^^^>^"2 8^SrfixT^S« IH1 0a, lObt 
iflOc, lOdil 2«^Ottfc5Sr-3T(*5<Ol9f« 

t f*fML * wvWtfcaffltT***-* ct a t . tt^rr&i 
fcsfjaaiiH t 4j v ^tses$ ^.t ^ § . m&^tmw ^ 

^y>/2 80mffl^EIS§n., gm»»gl 0 a 
OJWW4^(W«P$i3 0^UM3 2fcStSUTffi 
ftf*g|5^WS 1 0 d^HWijWWf S ^341 
^ LT^<7 2 8 tcA'^ 3 6 iz i 0 WrSrrSrtfttrtW 

[0026] ±ia«)S;^±tt^B 1 4 tc^fL s fl^i^" 

mmm 2 2 t«i6«E«iiisg^ 3^yh26^^LT« 

^$^4*0^1 8J4. ftlffl±igtl4«A 

*?i?>72 shzm^ixmmmnmA 2a, 4 2 b s 
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M 0 . #WS 10a, 10b, 10c, 10 di£^fcie 
iSil^7X;H 2 a, 12 b, 12c, 12d{;ttffi 

wtmsgsy 3 ^yi44 £^ Lxmmztiz. . #yx 

;H2a, 12b, 12c, 1 2 d(iAi>y>7'2 8?|- 
[00 27] ZCOt^li, ^-m^zM LT 1 flUcOy* X/P 

arosfu ^mmmimwLm.mmmm.2 2^4 0 
») (4. HLmmwi 4izmmztLim^c r Mtmiv> 

*\ ^L<(4W-:LLT'&*iff4i\ Srfc. *HS£mi 
fc i> (4 £ m 5 (4*¥ tS* § tiz 1 * * M (f v ^ 

[oo28];xc. #*iEisflM=het8fcMj*jfflit mm 2 2 
a 2 2 wjgauBMigjtJK > r 1 6 i a , jpwtttftffflKss 20 

^fcfc.&lWM It#ft4 6<0«|JfcfirH4-«ai54 
6 a £ TOilllMff 4 8 £ ^ LT ^-X 5 0 CESS ft 
•CVil.. .l<7)#f*;4 6(4. ffi|foWJn3:h.&£:lK&£JS 

[00 29] ^J±fM!fi4 8(4. WiBfEMEtJ: 0# 
*4 6 0TOSd5T|ftFfcS?ffiLs ff#:4 6 0— SSI24 6 a£ 

wjEnrtBt Ltz*=jmm*m^& ; t & . »#4 

6^¥lfl7jfrfMS!4 6b(Cli, ff#;4 6 £ ^£EfHSS« 

14 8 fflijwt^ Lttft4 6 ow^r&i tM-r & una ( at 

hV5 4'i=fSR§*rCV*£. t°Xh>-5 4(4. y'J^' 

Ny54Ci 0^y7ieMU^l> o 
[0030] i«yyy/5 6(;(i*y7i(;fflif}^ 
ffi*^ h t&><7Mxwk 5 s jWRtt $>ti. wx$m 5 8 

s. 

[00 3 1 ] ##:4 60?hJlt(4|5lffi«fcn-f ;P6 6#' 
t£ft£>:fU £ f>Ka>f;l/6 6 0?HIJJ(-i4. #ffc4 6 tT 

4 st . =J -f /I/ 6 6 fc« . BttENtt 7 7 tfWRWtSaS 50 
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a»6 2tatT#4«gi«2 0fca»A5*i.«. 

%C01 is 3 -/ h&£9<7)ttffi4(A. 0. 00 0 5 [cc 
(ml)]— 0.01 [cc (ml)] fcflUtC£>9, 

^<r,o±mj±t>i± 1 [MPa]ja±T, raXWtn± 
aS5*L4. ^tT. #4«atfl!2 0fc:ioTl8aUKlMH 
jf^yri 6*^tt£fiSix^Pf&?S^#yX;n 2 a, 

12b, 12c, 12 d'VfrlES'tU JX)V%MfrLJ&t 
fti&Kl 0 [m/s e c ] —1 0 0 [m/s e c ] fW 

[0032];;t, ^ffi«H82 o *saBfc»wr 

El4tCia3y)#-«-iSi|iS2 0c73«fi!clrfti;AtT^t 
. #*S«Hi 2 0(4. U ^; w s-s^y 4 0 a±m 

6 2*%M§tL^K^'7> ; >'y'7 0 t . n-?-A*;l/ 
^72t, n— ^— rt>V7l 2*p\mzm$-thu— 9 

yy'7 4 1 , ft^gPfcy 5>-iygP7 6 a 
aflftit $ ft n - y -k^ 7 2 [g$ElEt& ?«yty 

b7 6ii. ^y)^-^^ h 7 6 $rS:}t^-& h^^'J 
yy'78fc, i^-V 7 b 7 6«77yy|f7 6 a^5>ffi^ 

^yy/7 ofiyfcffjE-rsjE^^-8 o t . icoffl^s^s 

0 Sr^-LT yt7hA-)y>/7 8p"gT^^ 7 h 7 6 £ 

itt^caftsfttsjftsy ?y i<ry >?s 2 & 

[0033] £fz, % J jfWtm2 Qff>i/-?7 hi 6(4. 
* v T'J y ^"8 4 S:^ LT^-y 8 6 t«SRS*lTV^ 
^-^86(4. Htefiffl (HHfeftK) **WfrrS* 

(4, yf-yty^-^^ dw- y. ^fy^yay 
=&-^^Ej&«ffiffl-CS £ . d^-y8 6(4. rjybn- 
^24 (Hl#s3) fcriOWilSii. 4ffl3R(c«t.T* 
^•IMJS (360° /M3k) XA yf7?xiKf|, 

[0 0 34] $&\Wy?7 H5fcH4tfDA- 

k o wt* fc*xo d ft»m 9 o t>K mmmcottmkiz 
mtx (mmizmL^) 7i?T^mzmvi>tix^ 

h . i OlM^*&^(4 6 iHWffl k LT 6 fflOfX 0 #ft?L 9 
0s&«»j«Sfi.TV^4. #JRO#ttfL9 0U4. m^*7 
i?>V7 0C09\-fflMfrt>$&>bliZ\ii}lfX)mz^ ffifoftlim 
(D*i?&9 Oat -f- Obt Mil 9 0c aWKfft 
S*lTV^S. #aX9fttt?L9 0^*iTL9 0 c(4. 

^ ^ ^' >-^' 7 0 co tpfofr t> ^-g r i coUlM lz n — y 
SVt^y 7 2 fcSSiW § HM* J Jo X y X V * rta (CffifL 9 
0 c fc|iIffiffl-CK*t6fut«JLl 1 0 (E4#HS) fc^t 
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[00 3 5] n-^-A';l/^72ll H6t;04OB- 

y'y/7 o tfttW-^WCtt. 

■SflfcflRL 1 1 0 ©Ktf> PCD ( t° -y f-RES : 2 r 
i) O^MtriJi, o — -9 — > ^)V~f 7 2 <50 7 i/TlVf} toj^h 

4 -e^im s r o t mm l < & & <t 3 tag § *rt v * io 

4 (ro^n) . iflfclJ: 0 , ?f 7 2 a Offittttttintf 

owmmmmiitK&miLi 1 o#pg«RfcRtt& 

110) *Sai<?5t«yf-pfflS (PCD) t*«*u^affi 
80»fc:Sr4»7 2 a**Rft6*Lfc1«Ri: LT^ 
4. i/S. owe— ? — rt)V71 2 k 

*U=*fLT*fiJk3r4;&\ WI¥WJi ! 0. 4/xm 20 

[00 36] □-^-A';^72lt H 7 Kfls*RJII£ 
«5£Wtejjr$-J: 3 fc, ^HOT6 3^M#?f^*7 2 

» 7 2 a CO^'T ;P*^Mi«*ffig|5^*^«7Ll 1 0 

^WSrrtt>f>"r > y^^lHM6^-&ii:fc:J:0, I72a 

ix4i kt3r4. 30 
[0 0 3 7] yt7bA->yy/7 8[:ll i^r 

7h76, IA^8 0, X7XK7yy/82##A 

7 0k iiS^ L 3r ^ 3> U y y — j\ Vv 7\,zWj£. S ti 
4. %^X. m^*8 0#ffiffi$fi4£#>fcn-?-A 
;V7'7 2 b%&Wisy77 03&*Bfa<0ffLftJt£E*T 

^le^s^y 7 o os^^&oa^oatfuiii 

£L3r<:S:4. ifc, J¥LftttJE*Jli, 1a'*8 0»I 

ttfcKiaiifflEffliajstioTiBtc*. i^^honwE 40 

X h<T U 2 SRJtfc i k fc «t *) , y+7h76 

[0038] xmffi&m&^x'it. u-?-><>)vyi 

2\±W\k4>\ 5 mm. JP£ 3 mmCOPJSJBWCib 0 , * 

7 2 a«o«ffl»aiP»iNi, V-yfl ovffiL 

1 1 OOP CD (tT>yf-PM@) kfia^'B&^ra J; o t= 
^TV^. n— ^— r<.)V7l 2R1SM7 2 a« 50 
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[00 39] £fz. PEEK 

( *° ijx-f^x-f;^ h y ) ffiffliW^^fflv vc 

l^HiifrittcflKL&#»'C*ita3iffl"C*4. Miff. sK 
UTS M 5 Kf 'J v-ffl^lMt^* ^ , 
[0040] 3ri3, E*H£^a-f yh88{i. 08 

( a ) izok-t x d cp e e Kmm<twtmmmip$>*& 

08 (b) iz^-f^oizxr-yuxm^^:^ 

fc<03&*fifflWT*S . ( a ) C*fPE E KfflmcDi; 
g-fyhtt, *>f/W-«/h9I8 8a£35l'9ftf'J?L9 0tf> 
*y»9 Oatf&S^ t«07x/1— ;l-gP8 8 
b jWWW>fttt6*l4 - k fc «t ^-;kS^X^> . 4fe , 

(b) CSt^f yi^XftWy g V Mi, XfyV^. 
^>P E E KfflffiV^SMtfls^iafc* 7 i^-;l^P8 8 b 

0#ft^>*x, ;(7)7x;i/-;Hl58 8bJ^^;i/t7 bSR 
8 8a(:i O^WftSikT-i'— 

0, 20MPa (200kg f /cm 2 ) COffiT*! 4 T*(± 

[ o o 4 1 ] mz, *mmmcv±m<7)Mmmw. 1 o o 

t i 0?S?t?SSr(iS 10a, 10b, 10c, 10d(C 

mrt a-f, ayin-724(:i 

n _ ^ _y 7 2 —?86t,Z£~>X® KMWl $ 

$ix^ia«(cati.-7>ia^'7y>^"7 oo«tli i o^ 

fiBK*— SW 4 . -tLT. isV>y~5 6ftWXVy5 

4 a*i?3W4 i ttiot, y u y y 5 6 F*jcoaa«?ftco 

J±*#±#t. Sttf*(i. iililfx7?#64. 4ME 

)\*7i/yyi ocotp&fime 3, n— ^— t^vfi 2iz 

mit>titzm7 2 a. ocomtK^ti^ 
mm (mmzmkt&msii 1 o. kd#wl9 
o) , ffiifB^^g^ y>88, -?-LT. yx^ojiiT- 

IM« #/X/H2a, 12b, 12c, 12dK 
US 10a, 10b, 10c, lOd rtatofflV^fiHKc 

[0042] irts, ;«-acolifti3yin-7 2 4 

[0043] zco^oiz^ #mm&m<o3m<QMmMW 

1 0 OfcJifUf , ^^E«ffi#MI!S*«'f^S2 2<r> 
flit SB 2 2 OffiJi S +^Hc%»§ i k j&^CS 4 . 

* tz . mmmm. 2 2 izmmztitz 3yhn-524CJ: 
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-oxmmmcommm^mzmiKT^ . #fss ioa, 
iob, 10c, iodcM Lxmmcomxmffl ( 
rsm ) xmn mz\m-t& z. t 6.3^*5 

■c* . ttgrtats: m^asw^fiif «jb t -r « ; t 

g?fl«co±# t ffi < »*. h z. t tfxt . * , ifft k 

fc, i^<7)^iE1i»fWiM*S?ljfSS2 2^ii 10 

etc. hi oim9cD&ftmw$&ffif&<7)ti&zmx*$> 
h« zzx\ tmtm-camm*irr&ffit£i±m--e) 

0^^ffi««M)iiM«lSa2 3«Mlii2 1 

0*7 3afc!BKSftft«?L7 3b£JBJRl/C, n-? 
7 3 coluffiMA^^A LfcflHffiiii* 

[004 5] ^ffi«a 21(1 flWtf)* 
yrscofx h y 5 4 mE«fcRtt&*ifc#a8BH6 
2 fc^3ft^L*tMte**fo^o-c tf'MKB 6 3 
iStf-^^aia^W^V^'l 14i:. n— rt)V~?7 
3k. u—?—rt)Vf7 3trtHfcl^W-«n— ^— 
;l-7"H^U ^^'7 5 £ . IB^ElSt^ a^fyl88 £W4> 30 

ti^w^y/? 1 u—r—t^vy'Wg.vy-y 

7 5%>-V>¥5 bk-ftW^ity-fl 1 t C0lBTC«S3* 

z^hftW^ : Jyymg.vyyi 1 6 is. tttfvw^ 
a fc v>^7 1 H^asfcoflflteib 

y^" 7 5 t,zBf& I fcMPILfcttS* fiflBW) b° y 1 
18h£1rf&, I^tlt ffllgW>tfyi 18£2ffl 
BrtSHTU***, 3flB5fJSUJftttfc«JSkLTfeJ: 40 

[0046] £«^cOn— A/l-;/7 3Ji, HI 1 1 
( a ) fciEHEI. (b)tc-c BrffifclSHfc^-r i 5 

7 3 a&ffi&Ztl* 173 a»9i ? T/l'*-|*|jHW<05feJB 
atft-fcUi, Raottfiri6Ft«7L7 3bMIILT» 

[0047] -it Lt, HI 2CI1 0C0D-D»fffiA*f 
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1 0 

3-f yh88cr>mK>ttlfJL9 1 izmffi,$ti&mi9 1 c 

flaRKibffltryl 18KJ:9» MM^y 
X7 1 Oif?L9 1 cCOiSMt , n-^-y\;L.7"7 3^1 
TL7 3bi0flMj^;b-£&*i.4. ^coi&^-ti. #ffl;N<7 
i>>^"7 1 C0»L9 1 cfii^PCD ( 2 n ) CO^ffi 
rij&in— A;l^7"7 3 OWL 7 3 bC0*§ rotCBg— 

[0048] £tf>i^«««2 1 fcifUf, n-?-A 
;k7'7 3li, gtf&Ei»6 2frt>akliiZihtzfflmmm7 
3 aco^gPfIt*A$ixl>i^T\ WA§*ufc»f«r 
^17 3 aC07^"T;^^h{i^*SgP^^,«?L7 3 
bSriltTSfffi-rS. fit, 0-^-^71/77 3^ 
-^8 6ti 9-f >'7 ; '-y^-XIllSK§fLl» 1 Ii:tj; 0 . tt 
TL7 3 b fciiii-rs*ft'Wxy^7 1 
fL9 1 c^JlI^^^O. 4MfiffL^fflit?*36fa'E$ti. 

[0049] ^UBPJBiTrtR^-Ctt. n-^-A'^77 
3 {±^0 15mm. ff§ 5 mmtfjRejgft'C* 0 . tt 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a spindle 
lubrication device for a spindle stock that can 
distribute a super-trace amount of lubricant 
equally and steadily to multiple bearings from one 
lubrication device without fail. 
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SOLUTION: The lubrication device 100 for the 
spindle stock wherein the inner and outer rings of 
the bearings relatively rotate by their rolling 
elements is provided with a spindle, two or more 
bearings lOa-lOd whose inner ring I.D. faces 
isolatively fit around the spindle in its axial 
direction, a housing that fits around the outer 
ring 0 . D . faces of the bearings , nozzles 12a-12d 
that discharge lubricant to the bearings, and a 
lubrication pump 16 to supply a super-trace amount 
of lubricant to the nozzles. A multiple- 
distribution mechanism 20 is located between the 
lubrication pump 16 and the nozzles 12a-12d to 
supply a trace amount of lubricant to a plurality 
of the bearings at the discharge rate faster than 
10 m/ sec and slower than 100 m/ sec and the 
discharge amount more than 0.0005 cc (ml) /shot and 
less than 0.01 cc (ml) /shot. 
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